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Description

Technical Field

[0001] The present invention relates to an information
processing device, an information processing method,
an information processing program, and a recording me-
dium for said program, which are designed to facilitate
the editing process.

Background Art

[0002] It has recently become common practice to
record video and audio data obtained by shooting in such
a way that they are incorporated with additional informa-
tion for their editing. (See, for example, Japanese Patent
Laid-open No. 2001-292421, pp. 14-15, Fig. 8.)
[0003] The additional information may be metadata
such as LTC (Linear Time Code), which is recorded in a
recording medium together with the video and audio data.
The editor uses this LTC for editing, thereby searching
video and audio data, synthesizing several clips into one
cut, and determining the timing (frame) to join clips to-
gether. In this case, the result of the editing of video and
audio data is the edit list which is controlled as a file sep-
arate from the original clip data.
[0004] In other words, the editing of video and audio
data yields the bridge essence file which is information
resulting from the editing of individual pieces of data. The
bridge essence file functions as the edit list which is con-
trolled for individual edit units. The bridge essence file is
a file to reproduce the video and audio data of original
clips according to the content of the edit list (which is the
result of editing), and hence it contains information about
the procedure for reproduction. Thus the edit list permits
the user to reproduce the result of editing of video and
audio data. In other words, the edit list permits the user
to carry out the (non-destructive) editing work without
updating the video and audio data in the original clips.
[0005] In the above-mentioned procedure, however,
the LTC is processed in the same way as the video and
audio data. A problem in this situation is that when one
cut I s produced from several clips, it is difficult to unify
the LTC in that cut. For example, if the user is to produce
one cut from several clips containing mutually independ-
ent LTCs, he has to do the following to unify the LTCs
after editing. That is, the user adds the LTC to the clips
by foreseeing their synthesis, or the user rewrites directly
the LTC data contained in the original several clips.
[0006] Thus, the above-mentioned procedure would
be inconvenient in the case where the user wants to carry
out (non-destructive) editing, such as synthesis of clips,
without affecting data in the original clips.
[0007] If there exist a plurality of clips corresponding
to the results of each editing, then there exist also a plu-
rality of files of metadata containing LTC because LTC
is produced for each clip. Thus, if video and audio data
are to be read by using the edit list, it is also necessary

to read the file of metadata containing LTCs. The disad-
vantage of the procedure mentioned above is that it takes
a long time with an increased load to reproduce video
and audio data based on the results of editing.

Disclosure of the Invention

[0008] With the foregoing in mind, the present inven-
tion was completed to use the recording medium more
conveniently for easy editing.
[0009] The invention is as defined in the appended
claims.

Brief Description of the Drawings

[0010]

Fig. 1 is a diagram showing an example of the con-
figuration of the assistance system for video program
production to which the present invention is applied.
Fig. 2 is a block diagram showing the internal struc-
ture of the editing terminal device shown in Fig. 1.
Fig. 3A is a schematic diagram showing an example
of the structure of the data recorded in the optical
disk shown in Fig. 1.
Fig. 3B is a schematic diagram showing an example
of the structure of the data recorded in the optical
disk shown in Fig. 1.
Fig. 4 is a diagram showing an example of the direc-
tory structure to control data by the file system.
Fig. 5 is a detailed diagram showing the directory
structure shown in Fig. 4.
Fig. 6 is a detailed diagram showing the directory
structure shown in Fig. 4.
Fig. 7 is a schematic diagram showing the structure
of the data encoded by KLV.
Fig. 8 is a flowchart illustrating how the editing unit
shown in Fig. 2 processes the clip metadata for the
edit list.
Fig. 9 is a flowchart illustrating the LTC editing proc-
ess executed in Step S4 shown in Fig. 8.
Fig. 10 is a flowchart that follows the flowchart shown
in Fig. 9.
Fig. 11 is a diagram illustrating how to generate the
LTC for the edit list.
Fig. 12 is another diagram illustrating how to gener-
ate the LTC for the edit list.
Fig. 13A is a schematic diagram showing an example
of the structure of the conversion table correspond-
ing to the edit list.
Fig. 13B is another schematic diagram showing an
example of the structure of the conversion table cor-
responding to the edit list:

Best Mode for Carrying out the Invention

[0011] The embodiments of the present invention will
be described below with reference to the accompanying
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drawings.
[0012] There is shown in Fig. 1 the assistance system
for video program production, which is indicated by the
reference numeral 1. It is used in TV broadcasting sta-
tions and video and film producing companies in order
to produce television programs and films. It permits the
metadata added to the video program (in the form of elec-
tronic file) to be used throughout several sections in
charge of video program production, thereby improving
the efficiency of video program production.
[0013] As shown in Fig. 1, the assistance system for
video program production is made up of a planning ter-
minal device 11 used for the planning of image programs,
a network 12 to which is connected the planning terminal
device 11, and a data collecting terminal device 13 con-
nected to the network 12. The data collecting terminal
device 13 is made up of an imaging device 14 and a field
PC/PDA 15 (Personal Computer/Personal Digital Assist-
ants) (referred to as field PC hereinafter). The assistance
system also includes an editing terminal device 16 con-
nected to the network 12 and an optical disk 17 as a
recording medium.
[0014] The planning terminal device 11 is made up of
an information processing device (such as personal com-
puter) and its peripheral devices. It is installed in the plan-
ning section where the planning of video programs is
carried out. The planning section supervises all opera-
tions for production of video programs. It plans video pro-
grams to be produced and writes scenarios for video pro-
grams and instructs other sections (such as data collect-
ing section and editing section mentioned later) what to
do for the video programs. The planning terminal device
11 produces the configuration table metadata (in the form
of electronic file) for each video program. The configura-
tion table metadata contains instructions for production
corresponding to the scenarios for video programs. Then,
the planning terminal device 11 supplies the resulting
configuration table metadata to the data collecting termi-
nal device 13 through the network 12. In this way the
planning section tells the data collecting section about
the scenes and things to be shot.
[0015] The data collecting terminal device 13 is one
which is used for data collection by the data collecting
section. It includes an imaging device 14 and a field PC
15. The data collecting section collects data at the spot
according to instructions and scenarios received from
the planning section. It shoots scenes constituting video
programs and collects data about how scenes are shot.
[0016] The imaging device 14 is a video camera (such
as Camcorder@) which is used to collect materials for
broadcasting news programs, sport matches, and image
content (movie). It is connected to the network 12, so that
it receives the configuration table metadata through the
network 12 from the planning terminal device 11 men-
tioned above. Then, it displays the thus acquired config-
uration table metadata on a prescribed display unit so
that the cameraman (and other crew members) knows
what to shoot. The cameraman operates the imaging de-

vice 14 to shoot scenes constituting video programs ac-
cording to the producer’s instruction given by the config-
uration table metadata. The video and audio data ob-
tained by shooting are recorded on a recording medium
such as the optical disk 17.
[0017] The imaging device 14 can record on the optical
disk 17 not only original video data obtained by shooting
but also low-resolution video data. The original video data
is a large mass of data representing high-quality images,
and hence it is used for the completed video program.
On the other hand, the low-resolution video data repre-
sents images with a reduced number of pixels, because
it is formed by thinning pixels from each frame of the
original video data. The low-resolution data may be en-
coded according to the MPEG4 system. It is poorer in
quality than the original video data; however, it is used
mainly for rough editing on account of its small data size
and its light load for transmission and reproduction.
[0018] The optical disk 17 recording the video and au-
dio data from the imaging device 14 is subsequently
transported to the editing section and the field PC 15
(mentioned later) for their use. Transportation of the op-
tical disk 17, which inevitably takes a certain amount of
time, may be replaced by transmission, such that the
imaging device 14 supplies the video content to the plan-
ning terminal device 11, the field PC 15, or the editing
terminal device 16 through the network 12. In this case,
it is desirable that the imaging device 14 supply the low-
resolution data (limited in data size) corresponding to the
video data obtained by shooting, instead of supplying the
original data itself, in order to reduce time (or load) re-
quired for transmission.
[0019] Incidentally, transmission of low-resolution da-
ta from the imaging device 14 can be carried out at any
time. That is, it may be carried out simultaneously with
shooting or batchwise after shooting.
[0020] The advantage of transmitting the low-resolu-
tion data before transportation of the optical disk 17 is
that the editing section can begin the editing work in a
comparatively early stage (simultaneously with shooting)
before the arrival of the optical disk 17. This improves
the efficiency of the video program production. Inciden-
tally, in the case where the low-resolution data is trans-
mitted through the network 12 as mentioned above, the
imaging device 14 may record only the original video and
audio data on the optical disk 17 (with the low-resolution
data omitted).
[0021] Incidentally, the above-mentioned optical disk
17 is not the only recording medium on which the imaging
device 14 records the video content etc. Any other re-
cording media may be acceptable. They include MD
(Mini-Disc)@, MO (Magneto Optical Disk), magnetic disk
(including flexible disk), magnetic tape (including DV
[Digital Video] and VHS [Video Home System]), and sem-
iconductor memory (including flush memory).
[0022] The field PC 15 is made up of a notebook per-
sonal computer, a portable information processing de-
vice (such as PDA), and their peripheral devices. It is
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connected to the imaging device 14 through wire or wire-
less circuits, so that it possesses the configuration table
metadata and video content jointly with the imaging de-
vice 14.
[0023] The field PC 15 acquires the configuration table
metadata from the planning terminal device 10 or from
the imaging device 14 through the network 12. Then, it
displays the configuration table metadata thus acquired
on a prescribed display unit so that the person in charge
of data collection knows what to shoot.
[0024] In addition, the field PC 51 generates informa-
tion about data collection and shooting according to input
from the user (or the person in charge of data collection)
and adds the information to the appropriate column in
the configuration table metadata. This information is text
data describing the scene for each take from various
points of view, and this text data is useful in the later
stage of editing. Thus, the field PC 15 edits the configu-
ration table metadata by writing the information about
shooting situation. In addition, the field PC 15 supplies
the information as metadata to the imaging device 14,
so that it is added to the video and audio data collected
by the imaging device 14.
[0025] The editing terminal device 16 is made up of an
information processing device (such as personal com-
puter) and its peripheral devices. It is installed in the ed-
iting section which carries out the editing of video content.
The editing section edits the video and audio data col-
lected by the imaging device 14 and completes the video
program according to the instructions and scenarios pre-
pared by the planning section and the configuration table
metadata reflecting the state of data collection by the
data collecting section.
[0026] The editing terminal device 16 acquires the con-
figuration table metadata and low-resolution data from
the imaging device 14 through the network 12. It also
acquires original video and audio data from the optical
disk 17 in which video and audio data are recorded by
the imaging device 14. It may also acquire instructions
for production (or editing) directly from the planning ter-
minal device 11 or the field PC 15 through the network 12.
[0027] The editing terminal device 16 reproduces and
displays the acquired video content data according to the
configuration table metadata which has been acquired
as mentioned above. For example, it displays the low-
resolution data (which has been manipulated by the user
and acquired through the network 12) or the original video
and audio data recorded in the optical disk 17, sequen-
tially in the order specified by the scenario, or it displays
only the video data of desired clips. Incidentally, when
reproducing the original video data recorded in the optical
disk 17, the editing terminal device 16 utilizes the disk
drive which is a device to read data recorded in the optical
disk 17 or write data in the optical disk 17.
[0028] The editing terminal device 16 reproduces and
displays necessary video data in an adequate order ac-
cording to the configuration table metadata. It also edits
the video data obtained by data collection. The editing

includes rough editing and final editing.
[0029] Rough editing is simple editing for video and
audio data. For rough editing, the editing terminal device
16 acquires several pieces of clip data. A piece of clip
data corresponds to a clip as the unit for one shooting
and relates to the video content containing video and
audio data. Then it selects clip data for final editing from
the acquired clip data, and it further selects (log) the nec-
essary part of video. It sets up the editing start point (In
point) and the editing end point (Out point) corresponding
to the selected part of video by utilizing the time code
and then extracts (ingests) the corresponding part from
the clip data mentioned above.
[0030] Incidentally, the clip is a unit that indicates not
only one shooting but also the length of time from the
start of shooting to the end of shooting. It is a unit that
indicates the length and amount of various data obtained
by shooting. It sometimes denotes an aggregate of var-
ious data.
[0031] Final editing is a process of joining together the
clip data which has undergone rough editing, performing
final image quality adjustment on the resulting video data,
and finishing the complete package data as the data
ready for broadcasting.
[0032] More than one set may be used for the planning
terminal device 11, imaging device 14, field PC 15, and
editing terminal device 16. Thus the following arrange-
ment may be possible. More than one set of the imaging
device 14 acquire video data and one set of the editing
terminal device 16 acquires the resulting video data for
editing through the optical disk 17 and the network 12.
Alternatively, one set of the imaging device 14 supplies
video data for editing to more than one set of the editing
terminal device 16.
[0033] The system mentioned above consists sepa-
rately of the planning terminal device 11, the imaging
device 14, the field PC 1, and the editing terminal device
16. However, the system may be constructed such that
the functions of these components are combined togeth-
er partly or entirely.
[0034] The assistance system for video program pro-
duction may have a center server (not shown) connected
to the network 12 in addition to the planning terminal de-
vice 11, the imaging device 14, the field PC 15, and the
editing terminal device 16, so that it constitutes a client/
server system, in which the above-mentioned compo-
nents function as clients.
[0035] Fig. 2 is a diagram showing the structure of the
editing terminal device shown in Fig. 1. In Fig. 2, there
is shown the CPU (Central Processing Unit) 51 of the
editing terminal device 16. It carries out a series of
processing according to the program stored in the ROM
(Read Only Memory) 52. There is also shown the RAM
(Random Access Memory) 53, which stores data and
programs necessary for the CPU 51 to execute a series
of processing.
[0036] The clip data editing unit 54 controls the output
unit 62 so as to make the display device display the GUI
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(Graphical User Interface). It receives input from the user
through the input unit 61. In answer to the input, it edits
the video and audio data, low-resolution data, and meta-
data, which are recorded in the optical disk 17 mounted
on the drive 65, or it edits the low-resolution data acquired
through the communication unit 64. Thus, it generates
information about editing and information about data after
editing, and it supplies the resulting information to the
edit list editing unit 55. Incidentally, the clip data editing
unit 54 performs non-destructive editing without updating
the data of various kinds to be edited.
[0037] The edit list editing unit 55 generates the edit
list (which is information about the result of editing) ac-
cording to information of various kinds which has been
generated by editing in the clip data editing unit 54. The
resulting edit list is stored in the memory unit 63. At this
time, the edit list editing unit 55 generates the clip meta-
data for the edit list according to the clip metadata of the
clips to be edited, which do not need to be in real time,
as mentioned later. For example, the edit list editing unit
55 generates the discontinuous point of the LTC corre-
sponding to the video data of the clip to be edited and
also generates the conversion table for the frame
number, and it records them as the clip metadata for the
edit list.
[0038] The bus 56 connects the CPU 51, the ROM 52,
the RAM 53, the clip data editing unit 54, and the edit list
editing unit 55 to one another. It also connects them to
the input/output interface 60.
[0039] The input/output interface 60 has the input unit
61 connected thereto. The input unit 61 is made up of a
keyboard and a mouse. It receives input signals and
sends them to the CPU 51. The input/output interface 60
also has the output unit 62 connected thereto. The output
unit 62 is made up of a display and a speaker.
[0040] In addition, the input/output interface 60 has the
memory unit 63 and the communication unit 64 connect-
ed thereto. The memory unit 63 is made up of a hard disk
and an EPROM (Electrically Erasable and Programma-
ble Read Only Memory). The communication unit 64 is
designed for communication with other units through the
network 12. The drive 65 reads and writes data from and
to the removable medium 71, which is a recording me-
dium such as magnetic disk, optical disk, magneto-opti-
cal disk, and semiconductor memory.
[0041] The editing terminal device 16 edits data re-
corded in the optical disk 17. The following is concerned
with the optical disk 17 and the structure of the data stored
therein.
[0042] The optical disk 17 is one which is capable of
storing a large amount of data (say, 27 gibabytes) at a
recording density with a minimum mark length of 0.14 m
and a track pitch of 0.32 m. It permits data recording and
reading by means of blue-violet laser (having a wave-
length of 405 nm and a numerical aperture (NA) of 0.85).
Incidentally, it may be replaced by any other recording
medium, such as DVD-RAM (Digital Versatile Disc - Ran-
dom Access Memory), DVD-R (DVD - Recordable),

DVD-RW (DVD - ReWritable), DVD+R (DVD + Record-
able), DVD+RW (DVD + ReWritable), CD-R (Compact
Disc - Recordable), and CD-RW (CD-ReWritable).
[0043] As mentioned above, a series of clip data (con-
sisting of video and audio data) are recorded in the optical
disk 17 (as a recording medium) by the imaging device
14. The arrangement of the clip data is shown in Fig. 3A.
[0044] Fig. 3A shows how the data 80 is arranged in
the optical disk 17. The data 80 is composed of the audio
data 81, the video data 82, the low-resolution data 83,
and the frame meta data 84, corresponding to a pre-
scribed period of time (say, 2 seconds), which are ob-
tained by the imaging device 14. The data 80 extends
over one clip continuously. The end of the data 80 is
followed by the clip meta-data 91 corresponding to the
clip and also by the data and clip meta-data correspond-
ing to other succeeding clips.
[0045] The audio data 81 and the video data 82 have
the same length of reproducing time, and they corre-
spond to each other. In other words, the audio data 81
is the audio data corresponding to the dynamic image
which is a reproduction of the video data 82. Also, the
low-resolution data 83 is the data corresponding to the
video data 82, and it has the same length of reproducing
time as the video data 82. In other words, the low-reso-
lution data 83 corresponds to a dynamic image of re-
duced size which has been reproduced from the video
data 82. The frame meta data 84 is composed of meta-
data added to each frame (video data of one image) of
the dynamic image corresponding to the video data 82.
(This metadata will be referred to as frame metadata
hereinafter.) In other words, the frame meta data is com-
posed of a series of frame data corresponding to all the
frames of the video data 82.
[0046] Incidentally, the frame data is one which corre-
sponds to the added frame and needs to be in real time
when video signals are reproduced. In other words, the
frame data includes LTC (Linear Time Code) character-
ized by prescribed temporal information, such as date
and hour (year, month, day, hour, minute, second), UB
(User Bit) which represents the characteristics of the vid-
eo signal corresponding to the frame, UMID (Unique Ma-
terial Identifier), GPS (Global Positioning System) infor-
mation representing the position where shooting with the
video camera has been carried out, essence mark which
is information about the content of the essence data such
as video signals and audio signals, ARIB (Association of
Radio Industries and Business) metadata, and informa-
tion about the setting and control of the video camera
which has been used for shooting. Incidentally, the ARIB
metadata is metadata to be superposed on the standard
communication interface such as SDI (Serial Digital In-
terface). The video camera setting/control information in-
cludes the IRIS control value, white balance/black bal-
ance mode, and lens information (such as lens zooming
and lens focusing).
[0047] Consequently, the frame meta data 84 contains
LTC 85 as the temporal information of the frame which
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uses time independent of real time which is based on a
certain time. The LTC 95 is an aggregate of LTCs added
to individual frames. It includes LTCs corresponding to
all the frames of the video data 82 contained in the same
data 80. It is reproduced together with the audio data 81
and the video data 82 at the time of reproduction.
[0048] The optical disk 17 has data recorded spirally
or concentrically in the direction from the inner circum-
ference to the outer circumference. It follows, therefore,
that the audio data 81 and the video data 82 correspond-
ing to the identical reproducing time are recorded in the
optical disk 17 sequentially in the order of shooting. The
data 80 com-posed of the low-resolution data 83 and the
frame metadata 84 corresponding to them is also record-
ed in the same way as above. Consequently, mutually
corresponding data aggregates are recorded (arranged)
at positions physically close to each other in the optical
disk 17. In this way the optical disk 17 reduces seek time
at the time of data reproduction (or data reading) and
hence reduces time and load for processing.
[0049] The data 80 recording one clip is followed by
the clip metadata 91.
[0050] The clip metadata 91 is data corresponding to
added clips as a whole. It is data which does not need
to be in real time when video signals are reproduced. In
other words, examples of the clip metadata include the
conversion table 92 that makes the LTCs corresponding
to frames correspond to the frame number. They also
include UMID, GPS information, and other information.
The clip metadata 91 is data which is used when the
audio data and video data are edited or retrieved. It is
usually composed of those kinds of data which are not
required when the video data etc. are reproduced.
[0051] The frame metadata and clip metadata may
contain other data than mentioned above. The frame
metadata and clip metadata may also contain data of the
same content. The frame metadata may be the clip meta-
data. Conversely, the clip metadata may be the frame
metadata. For example, the essence mark, ARIB meta-
data, or video camera setting/control information may be
the clip data; alternatively, it may contain both of the
frame data and the clip metadata. Further, UMID and
GPS information may be contained in the frame meta-
data, or both of the frame data and clip data may be
contained in the frame metadata.
[0052] Also, in Fig. 3A, the conversion table 92 con-
tained in the clip meta-data 91 is a table corresponding
to LTC contained in the data recorded immediately before
the first data or the data recorded next to the clip metadata
recorded preceding by one. It follows, therefore, that the
conversion table 92 is recorded in the some-what neigh-
borhood (compared with that shown in Fig. 3B mentioned
later) of the audio data 81 (to which the conversion table
92 corresponds) and the video data 82. The metadata
contained in the clip metadata 81 is basically metadata
which does not need to be in real time. However, in the
case where the user instructs the reproduction of a spe-
cific frame by using the conversion table 92, it is desirable

that the audio data 81 and video data 82 to be reproduced
be recorded in the vicinity of the conversion table 92,
because in this way it is possible to reduce the seek time
and increase the reading speed of the audio data 81 and
the video data 82.
[0053] Incidentally, the clip metadata may be recorded
in the region separate from the region in which the data
is stored, as shown in Fig. 3B. In the case shown in Fig.
3B, the clip metadata 111-1, 111-2, 111-3, ... are record-
ed all together in the region separate from the region in
which the data is stored. The data 100-1 is composed of
audio data 101-1, video data 102-1, low-resolution data
103-1, and frame meta data 104-1. The data 100-2 is
composed of audio data 101-2, video data 102-2, low-
resolution data 103-2, and frame meta data 104-2.
[0054] The clip metadata 111-1 to 111-3 each contain
any of the conversion tables 92-1 to 92-3. In these con-
version tables 112-1 to 112-3 are registered the start
point, change point, and end point (or the frame whose
LTC value is discontinuous with the immediately preced-
ing or following frame) of the LTC contained in the cor-
responding frame meta data. The conversion tables
112-1 to 112-3 may be designed such that the LTCs are
registered at certain intervals. The conversion table
makes it possible to reduce time required to calculate the
frame number required at the time of frame retrieval as
the number of registered LTCs increases. In this case,
however, the conversion table in-creases in data size
and takes a longer time for entire retrieval. Therefore, it
is desirable to select LTCs for the conversion table so
that the conversion table has an adequate size.
[0055] In this case, the clip metadata is recorded in a
region separate from the data after the completion of the
audio data recording task, video data recording task, low-
resolution data recording task, and frame metadata re-
cording task.
[0056] The conversion tables 112-1 to 112-3 contained
in the clip metadata 111-1 to 111-3 are recorded in re-
gions close to each other. Thus, in the case where a
specific frame is searched by using more than one con-
version table, it is possible to reduce the seek time and
to retrieve the desired frame speedily.
[0057] Also, in the case where audio data and video
data are reproduced, there is no unnecessary clip meta-
data for reproduction between them, and this makes it
possible to reduce the reading time and speed up the
reproducing process.
[0058] In addition, the clip metadata is composed of
metadata which does not need to be in real time, and
hence it does not make it necessary to take the seek time
into consideration. It may be arranged at any physical
position in the memory region of the optical disk 17. For
example, it is possible to record one clip metadata at
more than one position separately.
[0059] As mentioned above, LTC is recorded as frame
metadata together with the essence data composed of
audio data and video data, and the conversion table
(which is composed of the start point, change point, and

9 10 



EP 1 612 796 B1

7

5

10

15

20

25

30

35

40

45

50

55

end point of LTC) is recorded as the clip metadata. There-
fore, the user can edit easily the data recorded in the
optical disk 17 based on LTC, and the user can also re-
trieve and reproduce the desired frame by means of LTC.
[0060] The following is about the file system to control
data recorded in the optical disk 17, the directory struc-
ture in the file system, and the file.
[0061] Any file system may be used to control data
recorded in the optical disk 17. Some examples are UDF
(Universal Disk Format) and ISO9696 (International Or-
ganization for Standardization 9660). Other examples
are FAT (File Allocation Tables), NTFS (New Technology
File System), HFS (Hierarchical File System), and UFS
(Unix@ File System), which are used in the case where
a magnetic disk (such as hard disk) is used in place of
the optical disk 17.
[0062] According to this file system, the data recorded
in the optical disk 17 is controlled by the directory struc-
ture and file shown in Fig. 4.
[0063] In Fig. 4, the root directory (ROOT) 131 has the
lower PROAV directory 132, in which are arranged the
information about the essence data such as video data
and audio data and the edit list showing the result of
editing of the essence data. Incidentally, the root direc-
tory 131 also has the configuration table data (not
shown).
[0064] The PROAV directory 132 contains the disk
metafile (DISCMETA.XML) 133, the index file (IN-
DEX.XML) 134, and the index file (INDEX.RSV) 135.
(DISCMETA.XML) 133 is a file that contains the title and
comment of all the essence data recorded in the optical
disk 17 and also contains information (such as path) of
the video data corresponding to the typical image of the
frame’representing the all the video data recorded in the
optical disk 17. (INDEX.XML) 134 contains information
to control all the clips and edit lists recorded in the optical
disk 17. (INDEX.RSV) 135 is a copy of (INDEX.XML) 134
which is prepared to improve reliability.
[0065] Moreover, the PROAV directory contains the
disk information file (DISCINFO.XML) 136 and the disk
information file (DISCINFO.RSV) 137. (DISCINFO.XML)
136 is a metafile for all the data recorded in the optical
disk 17; e.g., it is a file that contains such information as
disk attribute, playback start position, and Reclnhi.
(DISCINFO.RSV) 137 is a copy of (DISKINFO.XML) 136
which is prepared to improve reliability. For information
updating, it may be only necessary to update (DISKIN-
FO.XML) 136.
[0066] The PROAV directory contains, in addition to
the above-mentioned files, the clip root directory (CLPR)
138. which contains lower directories for clip data, and
the edit list root directory (EDTR) 139, which contains
lower directories for edit list data.
[0067] The clip root directory 138 contains directories
for different clips so as to control the data of the clips
recorded in the optical disk 17. For example, in the case
of Fig. 4, it contains three directories -- clip directory
(C0001) 141, clip directory (C0002) 142, and clip direc-

tory (C0003) 143. In other words, each data of the first
clip recorded in the optical disk 17 is controlled as a file
in the directory subordinate to the clip directory 141; each
data of the second clip recorded in the optical disk 17 is
controlled as a file in the directory subordinate to the clip
directory 142; and each data of the third clip recorded in
the optical disk 17 is controlled as a file in the directory
subordinate to the clip directory 143.
[0068] The edit list root directory 139 has different di-
rectories each containing the edit list recorded in the op-
tical disk 17. For example, in the case shown in Fig. 4, it
has four directories -- edit list directory (E0001) 144, edit
list directory (E0002) 145, edit list directory (E0003) 146,
and edit list directory (E0004) 147, for four edit lists. In
other words, the edit list showing the result of the first
editing of the clip recorded in the optical disk 17 is con-
trolled as a file in the directory subordinate to the edit list
directory 144, the edit list showing the result of the second
editing is controlled as a file in the directory subordinate
to the edit list directory 145, the edit list showing the result
of the third editing is controlled as a file in the directory
subordinate to the edit list directory 146, and the edit list
showing the result of the fourth editing is controlled as a
file in the directory subordinate to the edit list directory
147.
[0069] The directory subordinate to the clip directory
141, which is placed in the clip root directory 138 men-
tioned above, contains those files shown in Fig. 5 for data
of the clip which is recorded first in the optical disk 17.
[0070] In the case shown in Fig. 5, the clip directory
141 contains the following files.
[0071] Clip information file (C0001C01.SMI) 151,
which controls the clip.
[0072] Video data file (C0001V01.MXF) 152, which
contains the video data of the clip.
[0073] Eight audio data files (C0001A01.MXF) 153 to
(C0001A08.MXF) 160, which contain the audio data of
each channel of the clip.
[0074] Low-resolution data file (C0001S01.MXF) 161,
which contains the low-resolution data corresponding to
the video data of the clip.
[0075] Clip metadata file (C0001M01.XML) 162, which
contains the clip metadata which does not need to be in
real time (such as the conversion table which associates
LTC with the frame number).
[0076] Frame metadata file (C0001R01.BIM) 163,
which contains the frame metadata, which needs to be
in real time, such as LTC corresponding to the essence
data of the clip.
Picture pointer file (C0001I01.PPF) 164, which describes
the frame structure of the video data file 152. (The frame
structure is information about the compression format of
each picture for MPEG or information about the offset
address from the file head.)
[0077] In the case shown in Fig. 5, the video data, low-
resolution data, and frame metadata (which need to be
in real time at the time of playback) are each controlled
as a single file, so as to save reading time.
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[0078] There are eight channels for audio data (which
needs to be in real time at the time of playback), so as
to meet requirements for multichannel voices, such as
7.1 channel. They are controlled as separate files. In oth-
er words, the audio data is controlled as eight files. How-
ever, this is merely exemplary, and there may be less or
more than eight files corresponding to the audio data.
[0079] Similarly, in some cases, it is also possible to
control each of the video data, low-resolution data, and
frame metadata as two or more files.
[0080] Also, in Fig. 5, the clip metadata which does not
need to be in real time is controlled as a file different from
the frame metadata which needs to be in real time. The
purpose of this is to prevent unnecessary meta-data from
being read during ordinary playback of video data. In this
way it is possible to reduce time and load for playback.
[0081] Incidentally, the clip metadata film 162 is usually
written in the XML format (extensible Markup Language)
for its versatility. However, the frame metadata file 163
is of BIM format which is prepared by compiling a file of
XML format so as to reduce time and load for playback.
[0082] The clip directory 141 shown in Fig. 5 has the
file structure that can be applied to all of other clip direc-
tories corresponding to each clip recorded in the optical
disk 17. In other words, the file structure shown in Fig. 4
is also applicable to the clip directories 142 and 143;
therefore, their description is omitted.
[0083] The foregoing is concerned with each file con-
tained in the clip directory corresponding to one clip. The
file structure is not limited to the one mentioned above.
Any file structure may be acceptable so long as there
exists a clip metadata file corresponding to the clip in the
directory subordinate to each clip directory.
[0084] The following is about the file structure in the
directory subordinate to the edit list root directory 139
shown in Fig. 4. As mentioned above, the edit list root
directory 139 has the edit list directory 145 subordinate
thereto. The edit list directory 145 contains and controls
files (as shown in Fig. 6) of the edit list data which is
information about the result of the second editing of data
of the clip recorded in the optical disk 17.
[0085] In the case shown in Fig. 6, the edit list directory
145 contains the following files.
Edit list file (E0002E01.SMI) 171, which controls the re-
sult of editing (edit list).
Clip metadata file (E0002M01.XML) 172 for edit list,
which contains the clip metadata corresponding to the
essence data after editing (that part which has been ex-
tracted as data after editing from the essence data of all
the clips used for editing), or which contains the clip meta-
data newly generated according to said clip metadata.
Play list film (E0002P01.SM1) 173, which contains infor-
mation such as playback procedure (play list) of the es-
sence data which is based on the result of editing (edit
list).
Picture pointer file (E0001I01.PPF) 174 for play list,
which describes the frame structure of the video data to
be reproduced according to the playback procedure con-

tained in the play list file 173 (e.g., information about the
compression format for each picture in MPEG or infor-
mation about offset address from the head of the file).
Video data file (E0002V01.BMX) 175 for play list, which
contains the video data to guarantee the real time play-
back according to the playback procedure (play list) of
the play list file 173.
Four data files (E0002A01.BMX to E0002A04.BMX) 176
to 179 for play list, which contain the audio data to guar-
antee the real time playback according to the playback
procedure (play list) of the play list file 173. Low-resolu-
tion data file (E0002S01.BMX) 180 for play list, which
contains low-resolution data to guarantee the real time
playback according to the playback procedure (play list)
of the play list file 173.
Frame metadata file (E0002R01.BBM) 181 for play list,
which contains the frame metadata to guarantee the real
time playback according to the playback procedure (play
list) of the play list file 173.
[0086] In Fig. 6, those files which do not need to be in
real time are controlled as files different from the frame
metadata which needs to be in real time. The purpose of
this is to prevent unnecessary metadata from being read
during ordinary playback of video data (or during repro-
duction of the results of editing) by means of the layback
procedure (play list). In this way it is possible to reduce
time and load for playback.
[0087] As will be mentioned later, the clip metadata file
172 for edit list contains the clip metadata which has been
newly generated according to the clip metadata (the clip
metadata file existing in the directory subordinate to the
clip root directory 138) of the clip used for editing accord-
ing to the results of editing. For example, when editing
is carried out, the part corresponding to the essence data
after editing is extracted from the clip metadata contained
in the clip metadata film 162 shown in Fig. 5, and it is
used to reconstruct new clip metadata in which the es-
sence data after editing is one clip and it is controlled as
the clip metadata file for edit list. In other words, to the
essence data after editing is added new clip metadata in
which the essence data after editing is one clip, and the
clip metadata is controlled as one clip metadata file for
edit list. Thus, this clip metadata file for edit list is gener-
ated each time editing is carried out.
[0088] Incidentally, this clip metadata film 172 for edit
list is written in the XML format for its versatility.
[0089] The video data contained in the vide data file
175 for play list, the audio data contained in the audio
data files 176 to 179 for play list, the low-resolution data
contained in the low-resolution data file 180 for play list,
and the frame data contained in the frame metadata file
181 for play list are those which are extracted respectively
from the video data, audio data, low-resolution data, and
frame metadata corresponding to the clip controlled in
the directory subordinate to the clip root directory 138
shown in Fig. 5, and such data corresponds to the results
of editing. Such data is read when playback process is
carried out according to the playback procedure (play
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list) contained in the play list file 173. The purpose of
preparing such data corresponding to the results of ed-
iting is to reduce time and load for playback.
[0090] The foregoing may be modified in some cases
such that the video data, low-resolution data, and frame
metadata are controlled respectively as a plurality of files.
Likewise, the number of files corresponding to the audio
data may be less or more than 4.
[0091] Incidentally, the frame metadata file 181 for play
list is a file of the BBM format that corresponds to the
BIM format formed by compiling a file of the XML.format
so as to reduce time and load for playback.
[0092] The file structure of the edit list directory 145
shown in Fig. 6 is applicable to all the edit lists (results
of editing). In other words, the file structure shown in Fig.
6 is applicable to the other edit list directories 144, 146,
and 147, and, therefore, its description is omitted.
[0093] The foregoing is about the files contained in the
edit list directory corresponding to each editing work.
However, the file structure is not limited to the one men-
tioned above. Any file structure is acceptable so long as
there exists the clip metadata file for edit list correspond-
ing to the editing in the directory subordinate to each edit
list directory.
[0094] The following is about the data contained in the
clip metadata. As mentioned above, the clip metadata
contains LTC and the conversion table for frame number
as well as UMID, information about GPS, and other in-
formation. Such information is the standardized one
which might be stored in the frame metadata, and it might
need to be in real time. Therefore, it is KLV-encoded data
(referred to as KLV data hereinafter) composed of key
data (Key) 191, length data (Length) 192, and value data
(Value) 193, as shown in Fig. 7, so as to guarantee syn-
chronized communication through the standard interface
such as SDI (Serial Digital Interface). This format con-
forms to SMPTE 335M/RP214.
[0095] The key data 191 of the KLV data 190 is an
identifier that indicates the KLV-ericoded data item. This
identifier is the one which corresponds to various data
items defined in the metadata dictionary of SMTPE. The
length data 192 of the KLV data 190 is data indicating
the length of the value data 193 in terms of byte. The
value data 193 of the KLV data 190 is data composed of
data per se such as text data like XML (extensible Markup
Language) documents. In other words, the KLV data 190
is the data of data items shown in the key data 191, the
data of data length shown in the length data 192, and
one which is obtained by encoding the data shown in the
length data 192.
[0096] As mentioned above, in actual, the conversion
table and UMID are also one of the KLV data; however,
in the following, the term KLV data is used to denote the
conversion table contained in the clip metadata and
metadata (KLV data) other than UMID, in order to simplify
description.
[0097] Incidentally, the above-mentioned encoding
method is merely exemplary, and information contained

in the clip metadata may or may not be encoded by any
other method than the KLV-encoding method.
[0098] As mentioned above, the editing terminal de-
vice 16 shown in Fig. 1 performs editing on the essence
data recorded in the optical disk 17 (or the essence data
supplied through the network 12). In this case, the editing
terminal device 16 leaves untouched the essence data
of the clip for editing and generates the edit list as infor-
mation about the results of editing.
[0099] In this way the editing terminal device 16 can
perform non-destructive editing while leaving the data of
the clip as an object of editing. Therefore, the editing
terminal device 16 can repeat editing easily as many
times as necessary while preventing the image quality
from being degraded by editing.
[0100] Also, the editing terminal device 16 generates
and stores the clip metadata for edit list corresponding
to the edit list (results of editing) which has been gener-
ated at the time of editing. In this way the editing terminal
device 16 can perform non-destructive editing while leav-
ing untouched the clip metadata which is an object of
editing at the time of editing. Also, in the case where the
user utilizes the clip metadata about the results of the
editing that synthesizes a plurality of clips, the editing
terminal device 16 simply reads the clip metadata file for
one edit list without reading a plurality of clip metadata
files corresponding to unedited clips. This helps reduce
time and load for editing.
[0101] Moreover, when the editing terminal device 16
generates the clip metadata for edit list, it adds a new
LTC (in which the result of editing is one clip) is added
to the video data of the results of editing, as mentioned
later. In other words, the editing terminal device 16 edits
not only the vide and audio data but also the LTC corre-
sponding to the video data. In this way, the editing ter-
minal device 16 synthesizes a plurality of clips, thereby
preventing the value of LTC from fluctuating in a compli-
cated manner.
[0102] In this case, the foregoing may be modified such
that the editing terminal-device 16 does not utilize the
LTC contained in the frame metadata (or does not read
the frame metadata) but utilizes the LTC and the corre-
sponding table for the frame number contained in the clip
metadata for edit list (or reads the clip metadata for edit
list), thereby calculating LTC, and reproduces the es-
sence data according to the play list and reproduces the
results of editing.
[0103] Incidentally, when generating the clip metadata
for edit list, the editing terminal device 16 may select
whether to utilize the LTC contained in the clip before
editing or prepare a new LTC, as mentioned later.
[0104] The following is about the processing to gener-
ate the clip metadata for edit list (or reconstruct the clip
metadata).
[0105] In editing by the editing terminal device 16
shown in Fig. 2, the clip data editing unit 54 performs
non-destructive editing on the video and audio data re-
corded in the optical disk 17 mounted on the drive 65 or
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on the low-resolution data acquired through the commu-
nication unit 64, according to the user’s instruction en-
tered through the input unit 61, thereby generating infor-
mation about the content of editing or information bout
data after editing.
[0106] The edit list editing unit 55 acquires through the
bus 56 the information of various kinds which is gener-
ated as the clip data editing unit 54 performed editing. It
also generates the edit list (data of various kinds con-
tained in the edit list) according to the results of editing.
Then it records the thus generated information in the
memory unit 63 or the optical disk 17 mounted on the
drive 65.
[0107] When generating the edit list, the edit list editing
unit 55 processes the clip metadata for edit list and gen-
erates the clip metadata for edit list (in which the essence
data after editing is one clip) by using the clip metadata
of the clip which is the object of editing.
[0108] A description is made below (with reference to
the flowchart shown in Fig. 8) of the processing of the
clip metadata for edit list by the edit list editing unit 55.
[0109] The edit list editing unit 55 starts the processing
of the clip metadata for edit list. In the first step S1, it
extracts information about the change point of the UMID
data and KLV data within a specified range, from the clip
metadata of each clip for editing.
[0110] For example, UMID can allocate for the video
data, within one clip from one frame, in terms of arbitrary
time length. In other words, allocation can be made such
that the vale of UMID data changes in an arbitrary frame
within the video data of one clip. Similarly, allocation can
be made such that the value of KLV data containing in-
formation of various kinds changes in an arbitrary frame
within the video data of one clip. The edit list editing unit
55 extracts the value of UMID data and KLV data which
changes as mentioned above. It also extracts the frame
number in the edited video data of the frame within the
range corresponding to the results of editing out of the
frame in which the values change.
[0111] After having extracted information about the
change point of the UMID data and KLV data within a
specified range, the edit list editing unit 55 proceeds to
Step 2, in which it generates the UMID data and KLV
data corresponding to the frame number after editing, of
the frame as the change point, according to the data of
the extracted point.
[0112] UMID is an identifier to specify only one material
according to that information. Therefore, the edit list ed-
iting unit 55 newly generates UMID corresponding to the
video data which is the result of editing, because it is
prohibited to allocate UMID common to varied video data
(so that a plurality of materials are specified by one
UMID). Similarly, the edit list editing unit 55 newly gen-
erates KLV data also for the KLV data, if it is necessary
to do so.
[0113] After generating the UMID data and KLV data
corresponding to the frame number after editing, of the
frame as the change point, the edit list editing unit 55

proceeds to Step S3, in which it supplies the UMID data
and KLV data to the memory unit 63 and causes them
to be stored therein, and registers them as the clip meta-
data for edit list.
[0114] After Step S3, the edit list editing unit 55 pro-
ceeds to Step S4, in which it edits LTC according to the
user’s instruction, generates the conversion table of LTC
for edit list, and records the clip metadata for edit list. A
detailed description of the LTC editing process will be
made with reference to the flowchart shown in Figs. 9
and 10.
[0115] After having completed the LTC editing proc-
ess, the edit list editing unit 55 completes the processing
of the clip metadata for edit list.
[0116] In Step S4 shown in Fig. 8, the edit list editing
unit 55 carries out the LTC editing process. A detailed
description of this process is given below with reference
to Figs. 9 and 10. For the purpose of simple description,
it is assumed that the LTC added to the vide and audio
data of each clip for editing have continuous values in
the clip and have no change point at which the clip value
is discontinuous in the preceding and following frames.
[0117] After having started the LTC editing process,
the edit list editing unit 55 proceeds to Step 21, in which
it initializes the values of variables to be used in the
processing (mentioned later) by substituting a value "0".
[0118] After having completed the initialization of var-
iables, the edit list editing unit 55 proceeds to Step S22,
in which it judges whether or not it should generate the
conversion table which associates a unified new LTC with
the video data after editing.
[0119] The edit list editing unit 55 controls the output
unit 62, thereby causing the display to display GUI
(Graphical User Interface), and also controls the input
unit 61, thereby allowing the user to enter the condition
for generation of the conversion table contained in the
clip metadata for edit list. To be concrete, the edit list
editing unit 55 allows the user to enter the condition that
determines whether to generate the conversion table that
associates the video data after editing with the unified
new LTC.
[0120] The edit list editing unit 55 judges whether to
generate the conversion table that associates the video
data after editing with the unified new LTC, according to
the user’s input. If it judges that it should generate such
a conversion table, then it proceeds to Step S23, in which
it controls the input unit 61 and receives the entry of the
initial value for LTC.
[0121] In the case where the unified new LTC is made
to correspond to the video data after editing, the user
may set up the initial value which is the value of LTC
corresponding to the head frame. To set up the initial
value, the user operates the input unit 61 for entry of the
initial value.
[0122] The edit list editing unit 55 proceeds to Step
S24, in which it controls the input unit 61 and judges
whether or not the initial value has been entered accord-
ing to the user’s entry. If it judges that the initial value
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has been entered, it proceeds to Step S25, in which it
substitutes the entered initial value for the variable Ltc-
Start which denotes the initial value of LTC. Then it pro-
ceeds to Step S27.
[0123] Incidentally, if the edit list editing unit 55 judges
in Step S24 that the initial value of LTC has not yet been
entered, then it proceeds to Step S26, in which it substi-
tutes a value "0" for the variable LtcStart and then pro-
ceeds to Step S27.
[0124] In Step S27, the edit list editing unit 55 substi-
tutes the value of the variable LtcStart for the variable
LtcNum which denotes the value of LTC to be registered
in the conversion table. It further substitutes a value "0"
for the variable FrameNum which denotes the frame
number to be registered in the conversion table. It further
associates the value of the variable LtcNum and the value
of the variable FrameNum with each other and stores it
in the memory unit 63. Thus, it registers them in the con-
version table corresponding to the video table after edit-
ing, with these values being the start point.
[0125] In the case where the unified new LTC is made
to correspond to the video data after editing, the value
of LTC increases continuously and hence no discontinu-
ity occurs in the frame except for the start point. There-
fore, after the processing by the edit list editing unit 55
in Step S27, only the value of LTC at the start point and
the frame number (or "0") at the start point are registered
in the conversion table which adds the unified new LTC
to the video data after editing.
[0126] To complete the process in Step S27, the edit
list editing unit 55A registers the start point in the con-
version table and completes the LTC editing process.
Thus, the clip metadata processing for edit list shown in
Fig. 8 comes to an end.
[0127] Incidentally, in the process in Step S22 shown
in Fig. 9, the edit list editing unit 55 may judge not to
generate the conversion table that adds the unified new
LTC to the video data after editing. In this case, the edit
list editing unit 55 proceeds to Step S31 shown in Fig.
10, in which it substitutes a value "0" for the variable
ClipNum for selection of the clip as an object for process-
ing.
[0128] In Step S32, the edit list editing unit 55 calcu-
lates the LTC of the start point within the specified range
and the number of frames within the specified range, by
referencing the conversion table for the LTC and the
frame number which is contained in the clip metadata of
the ClipNumth clip, and substitutes the calculated value
for the variable ClipFrame and substitutes the LTC of the
start point within the specified range for the variable Ltc-
Num. In other words, the edit list editing unit 55 notes the
video data of the ClipNumth clip out of the clips recorded
in the optical disk 17, and calculates the number of frames
in the part which is accepted as the editing results and
substitutes the value for the variable ClipFrame. Also,
the edit list editing unit 55 references the conversion table
for the clip data and calculates the frame number in the
video data as the editing results of the first frame of the

part which is accepted as the editing result and substi-
tutes the result of calculations for the variable LtcNum.
[0129] After completing the processing in Step S32,
the edit list editing unit 55 proceeds to Step S33, in which
it associates the variable LtcNum and the variable Fra-
meNum with each other and records them in the memory
unit 63. In this way, it registers these values in the con-
version table corresponding to the video data after edit-
ing.
[0130] After registering in the conversion table the start
point of LTC within the specified range, the edit list editing
unit 55 proceeds to Step S34, in which it judges whether
or not the clip for editing is the last clip. If it judges that
there exists an unprocessed clip which is not the last clip,
then it proceeds to Step 535.
[0131] In Step S35, the edit list editing unit 55 adds the
value of the variable ClipFrame to the variable FrameN-
um. In Step S36, it adds a value "1" to the variable Clip-
Num, so as to be ready for calculation in the following
step.
[0132] After completing the processing in Step S36,
the edit list editing unit 55 returns to Step S32 and repeats
the ensuing processing.
[0133] The edit list editing unit 55 repeats the process-
ing in Steps S32 to S36 as mentioned above, and it per-
forms such processing on all the clips. It completes the
above-mentioned processing for all the clips. If it judges
in Step S34 that the clip is the last one, the edit list editing
unit 55 completes the LTC editing processing and com-
pletes the clip metadata processing for edit list shown in
Fig. 8.
[0134] As mentioned above, the edit list editing unit 55
performs the clip metadata processing to edit list (which
has been described with reference to the flowchart shown
in Fig. 8) and the LTC editing processing (which has been
described with reference to the flowcharts shown in Figs.
9 and 10). Thus, it generates the conversion table cor-
responding to the edit list.
[0135] Incidentally, the above-mentioned variable are
merely exemplary, and it is possible to use other variables
than those mentioned above.
[0136] The foregoing is about the process for LTC ed-
iting in which the LTC (corresponding to the video and
audio data for editing) has continuous values in the clip.
However, there may be an instance in which the LTC has
discontinuous values in the clip (or the LTC has the
change point in the clip). In this case the above-men-
tioned process for LTC editing may be carried out in the
following manner. The value of LTC at the start point
within the specified range of each clip and the frame
number in the video data (video data after editing) on the
edit list of the frame corresponding to the LTC are made
to correspond to each other and registered in the con-
version table. Similarly, the value of LTC and the frame
number in the video data (video data after editing) on the
edit list are made to correspond to each other and reg-
istered in the conversion table also for the change point
of LTC of each clip (the frame to which LTC is added
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whose value is discontinuous with the value of LTC of
the immediately preceding frame).
[0137] Incidentally, it was mentioned in the foregoing
that if the edit list editing unit 55 judges (in Step S24
shown in Fig. 9) that the initial value of LTC is not entered
by the user, then it substitutes a value "0" for the value
of the variable LtcStart in Step S26. However, this pro-
cedure may be modified such that it acquires information
about the actual current time through the communication
unit 64 and registers the thus acquired value of the actual
current time in the variable LtcStart.
[0138] The following is about how to generate the con-
version table of LTC for edit list, said LTC corresponding
to the essence data on the edit list (or the essence data
after editing), in the editing work to reproduce one clip
by synthesizing a plurality of clips. Incidentally, although
the following description concerns only with the video
data for editing, the actual procedure may be applied also
to audio data, low-resolution data, and frame data.
[0139] Fig. 11 shows how to generate the LTC for edit
list (the conversion table for edit list) in the editing work
which does not involve the conversion table in which the
unified new LTC is made to correspond to the video data
as the editing result.
[0140] In Fig. 11, clip 1 and clip 2 are those clips which
are recorded in the optical disk 17 (or which are to be
edited). In other words, this editing work extracts part of
the video data 210 of clip 1 and part of the video data
220 of clip 2 and combines them into one video data,
which is the video data 230 on the edit list after editing.
[0141] The video data 210 and the video data 220 each
have LTC (or LTC for clip) added thereto. LTC for clip is
LTC contained in the frame metadata of clip before ed-
iting. In Fig. 11, "00:10:00:00" is the value of LTC 211 of
the first frame (IN point) of the part extracted as the video
data after editing (the video data 230 on the edit list)
among all the frames of the video data 210.
[0142] "00:40:00:00" is the value of LTC 212 of the last
frame (OUT point) of the part extracted as the video data
after editing (the video data 230 on the edit list) among
all the frames of the video data 210. Similarly, "00:50:00:
00" is the value of LTC 221 at IN point of the video data
220, and "00:35:00:00" is the value of LTC 222 at OUT
point.
[0143] The video and audio data of clips recorded in
the optical disk 17 (as shown in Fig. 11) are usually the
data which is obtained as the result of shooting by the
imaging device 14, and hence such data does not yet
undergo editing. In this case, the LTC for clip added to
the video and audio data of clips to be edited usually
does not have the discontinuous point (change point) at
which the value is discontinuous in the preceding and
following frames. Therefore, it is assumed in Fig. 11 for
the purpose of brevity that the image data 210 or 220
does not have the change point at which the value of LTC
is discontinuous. However, it may have the change point,
as a matter of course.
[0144] If the edit list editing unit 55 performs editing by

using the video data 210 and 220 in such a way as to
generate no conversion table that associates the unified
new LTC with the video data 230 on the edit list after
editing as mentioned above, then it performs the process-
ing according to the flowcharts shown in Figs. 9 and 10,
so that it associates the FTC (frame number) and LTC
(LTC for edit list) with each other and registers them, and
it generates the conversion table corresponding to the
video data 230 on the edit list.
[0145] In other words, registered in the conversion ta-
ble are LTC for edit list and frame number (FTC) at IN
point in the video data 210, and LTC for edit list and frame
number (FTC) at IN point in the video data 220.
[0146] In Fig. 11, the value of FTC 231 at IN point of
the video data 210 is "00:00:00:00" because it is the head
frame of the video data 230, and the value of LTC 234
for edit list is "00:10:00:00" which is the same value as
LTC for clip of the video data 210.
[0147] Also, at IN point of the video data 220, the value
of FTC 232 is "00:30:00:00", with the frame number of
the extracted video data 210 added to the value of FTC
231, and the value of LTC 235 for edit list is "00:05:00:
00" which is identical with the value of LTC for clip of the
video data 220.
[0148] The value of FTC 233 corresponding to OUT
point in the video data 220 (which is the last frame in the
part extracted from the video data 220, and which is not
registered in the conversion table) becomes "01:00:00:
00", with the number of frames of the extracted video
data added to the value of FTC 232.
[0149] There may exist an instance in which the value
of LTC for edit list is discontinuous if the conversion table
corresponding to edit list is generated by utilizing the clip
LTC corresponding to the data before editing without
generating the conversion table which associates the uni-
fied new LTC with the video data as the editing results.
[0150] Fig. 12 shows how to generate the LTC for edit
list (the conversion table for edit list) in the editing work
which involves the conversion table in which the unified
new LTC is made to correspond to the video data as the
editing result.
[0151] In Fig. 12, clip 1 and clip 2 are those clips which
are to be edited, as in the case shown in Fig. 11. In other
words, this editing work extracts part of the video data
210 of clip 1 and part of the video data 220 of clip 2 and
combines them into one video data, which is the vide
data 230 on the edit list after editing.
[0152] The video data 250 and the video data 260 each
have LTC (or LTC for clip) added thereto. LTC for clip is
LTC contained in the frame metadata of clip before ed-
iting. In Fig. 12, "00:10:00:00" is the value of LTC 251 at
IN point of the video data 250.
[0153] "00:40:00:00" is the value of LTC 252 at OUT
point of the video data 250. Similarly, "00:50:00:00" is
the value of LTC 262 at IN point of the video data 260,
and "00:35:00:00" is the value of LTC 262 at OUT point.
For the purpose of brevity, it is assumed, as in Fig. 11,
that the image data 250 or 260 does not have the change
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point at which the value of LTC is discontinuous. How-
ever, it may have the change point, as a matter of course.
[0154] If the edit list editing unit 55 performs editing by
using the video data 250 and 260 in such a way as to
generate the conversion table that associates the unified
new LTC with the video data 270 on the edit list after
editing) as mentioned above, then it performs the
processing according to the flowcharts shown in Fig. 9,
so that it associates the FTC (frame number) and LTC
(LTC for edit list) with each other and registers them, and
it generates the conversion table corresponding to the
video data 270 on the edit list.
[0155] In other words, only LTC for edit list and frame
number (FTC) corresponding to IN point in the video data
250 are registered in the conversion table.
[0156] In Fig. 12, "00:00:00:00" is the value of FTC 271
in the frame corresponding to IN point of the video data
250, which is the head frame of the image data 270, and
the value of LTC 274 for edit list is "00:30:00:00" which
is different from the value of LTC 251 for clip of the video
data 250, which is the initial value set by the user.
[0157] Also, at IN point of the video data 220, the value
of FTC 232 is "00:30:00:00", with the frame number of
the extracted video data 210 added to the value of FTC
231, and the value of LTC 235 for edit list is "00:05:00:
00" which is identical with the value of LTC for clip of the
video data 220.
[0158] The values of FTC 272 and FTC 273 corre-
sponding respectively to IN point and OUT point in the
video data 260 (which are not registered in the conversion
table) becomes "00:30:00:00" and "01:00:00:00", re-
spectively.
[0159] In the case where the conversion table is gen-
erated which associates the unified new LTC with the
image data as the editing result, the thus generated con-
version table corresponding to edit list does not have the
discontinuous point (change point) registered, except for
the start point mentioned above. Therefore, the LTC for
edit list corresponding to the image data 270 on the edit
list is the LTC in which values are continuous (or there
are no discontinuous points).
[0160] The conversion table contained in the clip meta-
data for edit list (or the conversion table corresponding
to LTC for edit list), which has been generated by editing
as shown in Figs. 11 and 12, has the structure which is
explained below with reference to Fig. 13.
[0161] Fig. 13A is a schematic diagram showing the
structure of the conversion table generated by editing
shown in Fig. 11. This conversion table is metadata which
does not need to be in real time and which is generated
at each time of editing. Therefore, it is recorded in the
clip metadata file for edit list under the edit list directory.
[0162] In the case of Fig. 13A, the conversion table
280 is recorded in the clip metadata file (E0002M01.XML)
172, which has been described with reference to Fig. 6.
As mentioned above, the conversion table 280 is a table
composed of the frame number (FTC) 281 and the LTC
discontinuous point 282. In this case, the start point (IN

point of clip 1 in Fig. 11) and the change point (IN point
of clip 2 in Fig. 11) are registered as discontinuous points.
[0163] Fig. 13B is a schematic diagram showing the
structure of the conversion table generated by editing
shown in Fig. 12. This conversion table is metadata which
does not need to be in real time and which is generated
at each time of editing. Therefore, it is recorded in the
clip metadata file for edit list under the edit list directory.
[0164] In the case of Fig. 13B, the conversion table
280 is recorded in the clip metadata file (E0002M01.XML)
172, which has been described with reference to Fig. 6.
As mentioned above, the conversion table 280 is a table
composed of the frame number (FTC) 281 and the LTC
discontinuous point 282. In this case, only the start point
(IN point of clip 1 in Fig. 12) is registered as discontinuous
points. In this case, however, in the LTC discontinuous
point 282 is registered the initial value which has been
set up by the user at the time of editing.
[0165] As mentioned above, the nondestructive editing
is accomplished in such a way that the clip metadata
corresponding to the edit list is generated. In this way it
is possible to easily add the new LTC to the essence data
as the editing result without updating the data to be ed-
ited.
[0166] The user utilizes the new LTC to easily retrieve
the desired frame from the editing result, and hence the
user can accomplish the subsequent editing easily. Also,
in the case where the essence data after editing is re-
produced (or to reproduce the editing result) by using the
edit list, the apparatus that performs playback can add
LTC to the playback data simply by reading the conver-
sion table corresponding to the new LTC. This helps re-
duce time and load for playback.
[0167] Incidentally, in actual, there are several play-
back operations, such as rapid playback, rewind-play-
back, suspend, and frame-by-frame playback, in addition
to those mentioned above. However, their description is
omitted because they can be accomplished by determin-
ing the read start position (frame) by using the above-
mentioned reading process and controlling the reading
to carry out the playback operation.
[0168] Description in the foregoing has been made on
the assumption that the data that needs to be in real time
is the frame metadata which is metadata for each frame.
This description is not limitative; it may be metadata for
the essence data in any unit; for example, it may be meta-
data for each of a plurality of frames.
[0169] Also, the foregoing description has been made
on the assumption that the data that does not need to be
in real time is the clip metadata which is metadata for
each clip. This description is not limitative; it may be meta-
data for the essence data in any unit; for example, it may
be metadata for each of a plurality of clips, or it may be
metadata for the essence data for a previously deter-
mined time.
[0170] Incidentally, the foregoing description has been
made on the assumption that the optical disk is used to
record therein video data, audio data, low-resolution da-
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ta, frame metadata, clip metadata, edit list, etc. The re-
cording medium for these data is not limited to the optical
disk; it includes magneto-optical disk, magnetic disk (flex-
ible disk and hard disk), magnetic tape, and semiconduc-
tor memory (flash memory).
[0171] Also, the foregoing description has been made
on the assumption that the editing terminal device 16 is
used for editing. Any other information processing devic-
es may be used for editing. They include, for example,
the planning terminal device 11, the imaging device 14,
or the field PC 15, which are shown in Fig. 1.
[0172] As mentioned above, the information process-
ing device to which the present invention is applied edits
video data (which is not yet edited), generates video data
(which has been edited), records the thus generated and
edited video data in a directory different from the one for
video data (which it not yet edited), and generates and
records new metadata which does not need to be in real
time, corresponding to the vide data after editing, accord-
ing to the metadata which does not need to be in real
time which has been added to the video data before ed-
iting. The processing is not specifically restricted so long
as it is similar to that mentioned above, and it includes
other processing. Also, the information processing de-
vice to which the present invention is applied may have
the other structure than that shown in Fig. 2.
[0173] A series of processes mentioned above may be
executed by means of hardware or software as men-
tioned above. Various functions may be achieved by
means of a general-purpose personal computer in which
a special program is installed from a recording medium.
[0174] The recording medium may be the removal me-
dium 71 which is separate from the editing terminal de-
vice 16 shown in Fig. 2. It includes magnetic disk (includ-
ing flexible disk), optical disk (including CD-ROM [Com-
pact Disc Read Only Memory] and DVD [Digital Versatile
Disc]), magneto-optical disk (MD® [Mini-Disc]), and sem-
iconductor memory (package medium), which are used
to distribute the program among users. The recording
medium (with the program installed therein) may also be
supplied to the user after it has been incorporated into
the computer. In this case, the program is stored in the
ROM 52 or the memory unit 63 (hard disk).
[0175] In this specification, the steps describing the
program written in the medium may be processed in time
sequence in the order described or processed in parallel
or individually.
[0176] Also, the term "system" as used in this specifi-
cation denotes a whole body constructed of a plurality of
devices.

Exploitation in Industry

[0177] As mentioned above, the present invention per-
mits video and audio data to be recorded in a recording
medium. In addition, it permits the recording medium to
be used conveniently for editing.

Claims

1. An information processing device (16) designed to
perform non-destructive editing on at least two first
clips (210,220) by joining portions of said first clips
together according to an edit list (171), thereby gen-
erating a second clip (230), and to control the edit
list file (171) different from the at least two first clip
files, said at least two first clips (210,220) each being
associated with respective first clip metadata
(91/111), said first clip metadata containing a first
conversion table (92/112) which associates first time
code information, which indicates the absolute posi-
tion of at least frame 5, of the image data contained
in the respective first clip (210/220), whose time code
information is discontinuous with the immediately
preceding or following frame, with second frame
number information, which indicates the relative po-
sition of said frame 5 of the image data contained in
the respective first clip (210/220) with reference to
the head frame, the information processing device
comprising:

a metadata generating means (55) adapted to
process said first clip metadata to generate sec-
ond clip metadata, descriptive of the second clip
(230) for addition to the second clip (230) after
generation of the second clip by editing accord-
ing to said edit list (171), and
a metadata recordal means (55) adapted to
record the second clip metadata generated by
said metadata generating means in a file (172)
which is different from the first clip metadata files
(162) and different from the edit list file (171),
wherein the metadata generating means (55) is
adapted to generate second clip metadata con-
taining a second conversion table defining an
assodation between third time code information
indicative of the absolute position, of at least the
start frame of image data contained in said por-
tions of said first clips (230) with fourth frame
number information indicative of the relative po-
sition of said at least the start frame of the image
data contained in the second clip (230) with re-
spect to the head frame of the second clip (230).

2. The information processing device (16) as defined
in Claim 1, wherein the first clip metadata (91/111)
and the second clip metadata are metadata com-
posed of information not requiring real time process-
ing at the time of reproduction.

3. The information processing device (16) as defined
in Claim 1 or 2, wherein the second table is one which
associates the third time code information with the
fourth frame number information, with the value of
the third time code information being at the discon-
tinuous point of the frame which does not continue
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to the Immediately preceding frame.

4. The information processing device (16) as defined
in Claim 1 or 2, wherein the third time code informa-
tion is one which is generated by the metadata gen-
erating means independently of the first time code
information and is a time code which indicates the
absolute position of said at least the start frame of
the image data contained in the second clip (230) by
using the time information based on a prescribed
time.

5. The information processing device (16) as defined
in Claim 1 or 2, wherein the third time code informa-
tion is one which is generated by the metadata gen-
erating means (55) independently of the first time
code information and is a time code which indicates
the absolute position of said at least the start frame
of the image data contained in the second clip (230)
by using the actual time.

6. The information processing device (16) as defined
in Claim 1 or 2, wherein the third time code informa-
tion is a time code which indicates the absolute po-
sition of said at least the start frame of the image
data contained, in the second clip (230), said time
code being generated by the metadata generating
means (55) by using the first time code information
corresponding to the first clips (210,220) used for
editing.

7. The information processing device (16) as defined
in Claim 1, wherein the first clip metadata contains
UMID to specify the first clips (210,220) and the sec-
ond clip metadata contains UMID to specify the sec-
ond clip (230).

8. The information processing device (16) as defined
in Claim 1, wherein the first clip metadata and the
second clip metadata are data which have been en-
coded by a predetermined system.

9. The information processing device as defined in
Claim 1, wherein the file (162) containing the first
clip metadata is arranged in the same directory (141)
as that for the file containing the respective first clip,
and the file (172) containing the second clip meta-
data is arranged in the same directory (145) as that
for the file containing the second clip.

10. An information processing method for editing data,
said method comprising the steps of:

editing at least two first clips (210,220) by joining
portions of said first clips together according to
an edit list (171), to generate a second clip (230),
each said first clip being associated with respec-
tive first clip metadata (91/111), said first clip

metadata containing a flrst conversion table
(92/112) which associates first time code infor-
mation, which indicates the absolute position of
at least frame 5, of the image data contained in
the respective first clip (210,220), whose time
code information is discontinuous with the im-
mediately preceding or following frame, with
second frame number information, which indi-
cates the relative position of said frame 5 of the
image data contained in the respective first clip
(210/220) with reference to the head frame;
a metadata generating step to generate, based
on the first metadata (91/111), second clip meta-
data, descriptive of the second clip (230) for ad-
dition to the second clip (230) after generation
of the second clip by editing according to said
edit list (171), and
a file recording step to record the second clip
metadata generated by said metadata generat-
ing step in a file (172) which is different from the
first clip metadata files (162) and different from
the edit list file (171),
wherein the metadata generating step compris-
es generating second clip metadata containing
a second conversion table defining an associa-
tion between third time code information indic-
ative of the absolute position of at least the start
frame of image data contained in said portions
of said first clips (230) with fourth frame number
information indicative of the relative position of
said at least the start frame of the image data
contained in the second clip with respect to the
head frame of the second clip (230).

11. A program which, when executed in a computer, per-
mits the computer to realize an information process-
ing method for editing data, which method comprises
the steps of:

editing at least two first clips (210,220) by joining
portions of said first clips together according to
an edit list, to generate a second clip (230), each
said first clip being associated with respective
first clip metadata (91/111), each said first clip
metadata containing a first conversion table
(92/112) which associates first time code infor-
mation, which indicates the absolute position of
at least frame 5, of the image data contained in
the respective first clip (210/220), whose time
code information is discontinuous with the im-
mediately preceding or following frame, with
second frame number information, which indi-
cates the relative position of said frame 5 of the
image data contained in the respective first clip
(210/220) with reference to the head frame;
a metadata generating step to generate, based
on the first clip metadata (91/111), second clip
metadata, descriptive of the second clip (230)
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for addition to the second clip (230) after gener-
ation of the second clip by editing according to
said edit list (171), and
a file recording step to record the second clip
metadata generated by said metadata generat-
ing step in a file (172) which is different from the
first clip metadata files (162) and different from
the edit list file (171),
wherein the metadata generating step compris-
es generating second clip metadata containing
a second conversion table defining an associa-
tion between third time code information indic-
ative of the absolute position of at least the start
frame of image data contained in said portions
of said first clips (230) with fourth frame number
information indicative of the relative position of
said at least the start frame of the image data
contained in the second clip (230) with respect
to the head frame of the second clip.

12. A recording medium bearing a computer program
which, when executed in a computer, permits the
computer to realize an information processing meth-
od for editing data, which method comprises the
steps of:

editing at least two first clips (210,220) by joining
portions of said first clips together according to
an edit list, to generate a second clip (230), each
said first clip being associated with respective
first clip metadata (91/111), said first clip meta-
data containing a first conversion table (92/112)
which associates first time code information,
which indicates of the absolute position of at
least frame 5, of the image data contained in the
respective first clip (210/220), whose time code
information is discontinuous with the immediate-
ly preceding or following frame, with second
frame number information, which indicates the
relative position of said frame 5 of the image
data contained in the respective first clip
(210/220) with reference to the head frame;
a metadata generating step to generate, based
on the first metadata (91/111), second clip meta-
data, descriptive of the second clip (230) for ad-
dition to the second clip (230) after generation
of the second clip by editing according to said
edit list (171), and
a file recording step to record the second clip
metadata generated by said metadata generat-
ing step in a file (172) which is different from the
first clip metadata files (162) and different from
the edit list file (171),
wherein the metadata generating step compris-
es generating second clip metadata containing
a second conversion table defining an associa-
tion between third time code information indic-
ative of the absolute position of at least the start

frame of image data contained in said portions
of said first clips (230) with fourth frame number
information indicative of the relative position of
said at least the start frame of the image data
contained in the second clip (230) with respect
to the head frame of the second clip.

Patentansprüche

1. Informationsverarbeitungseinrichtung (16), konzi-
piert zum Ausführen einer nichtdestruktiven Editie-
rung an wenigstens zwei ersten Clips (210, 220)
durch miteinander Verbinden von Abschnitten der
ersten Clips entsprechend einer Editierliste (171),
dadurch Erzeugen eines zweiten Clip (230), und
zum Steuern der von den wenigstens zwei ersten
Clipdateien unterschiedlichen Editierlistendatei
(171), wobei die wenigsten zwei ersten Clips (210,
220) jeweils mit jeweiligen ersten Clip-Metadaten
(91/111) verbunden sind, die ersten Clip-Metadaten
eine erste Umsetzungstabelle (92/112) enthalten,
die eine erste Zeitcodeinformation, welche die ab-
solute Position von wenigstens Rahmen der in dem
jeweiligen ersten Clip (210/220) enthaltenen Bildda-
ten, deren Zeitcodeinformation mit den unmittelbar
vorhergehenden oder folgenden Rahmen diskonti-
nuierlich ist, anzeigt, mit einer zweiten Rahmennum-
merinformation verbindet, welche die relative Posi-
tion der Rahmen der in dem jeweiligen ersten Clip
(210/220) enthaltenen Bilddaten in Bezug auf den
Kopfrahmen anzeigt, wobei die Informationsverar-
beitungseinrichtung aufweist:

eine Metadaten-Erzeugungseinrichtung (55),
geeignet zum Verarbeiten der ersten Clip-Me-
tadaten, um zweite Clip-Metadaten zu erzeu-
gen, die den zweiten Clip (230) für eine Hinzu-
fügung zum zweiten Clip (230) nach Erzeugen
des zweiten Clips durch Editieren entsprechend
der Editierliste (171) beschreiben, und
eine Metadaten-Aufzeichnungseinrichtung
(55), geeignet zum Aufzeichnen der von der Me-
tadaten-Erzeugungseinrichtung erzeugten
zweiten Clip-Metadaten in einer Datei (172), die
von den ersten Clip-Metadatendateien (162)
und von der Editierlistendatei (171) verschieden
ist,
wobei die Metadaten-Erzeugungseinrichtung
(55) geeignet ist zum Erzeugen zweiter Clip-Me-
tadaten, die eine zweite Umsetzungstabelle ent-
halten, die eine Verbindung definiert zwischen
einer dritten Zeitcodeinformation, welche die ab-
solute Position wenigstens des Startrahmens
von in den Abschnitten der ersten Clips (230)
enthaltenen Bilddaten anzeigt, mit einer vierten
Rahmennummerinformation, welche die relati-
ve Position wenigstens des Startrahmens der
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im zweiten Clip (230) enthaltenen Bilddaten in
Bezug auf den Kopfrahmen des zweiten Clip
(230) anzeigt.

2. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1, wobei die ersten Clip-Metadaten (91/111)
und die zweiten Clip-Metadaten Metadaten sind, die
aus Information, welche keine Echtzeitverarbeitung
zur Zeit der Wiedergabe erfordert, zusammenge-
setzt sind.

3. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1 oder 2, wobei die zweite Tabelle eine ist,
welche die dritte Zeitcodeinformation mit der vierten
Rahmennummerinformation verbindet, wobei der
Wert der dritten Zeitcodeinformation am Diskontinui-
tätspunkt des Rahmens ist, der sich nicht zum un-
mittelbar vorhergehenden Rahmen fortsetzt.

4. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1 oder 2, wobei die dritte Zeitcodeinformation
eine ist, die von der Metadaten-Erzeugungseinrich-
tung unabhängig von der ersten Zeitcodeinformation
erzeugt wird und ein Zeitcode ist, der die absolute
Position wenigstens des Startrahmens der im zwei-
ten Clip (230) enthaltenen Bilddaten durch Benut-
zung der auf einer vorgegebenen Zeit basierten Zeit-
information anzeigt.

5. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1 oder 2, wobei die dritte Zeitcodeinformation
eine ist, die von der Metadaten-Erzeugungseinrich-
tung (55) unabhängig von der ersten Zeitcodeinfor-
mation erzeugt wird und ein Zeitcode ist, der die ab-
solute Position wenigstens des Startrahmens der im
zweiten Clip (230) enthaltenen Bilddaten durch Be-
nutzung der aktuellen Zeit anzeigt.

6. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1 oder 2, wobei die dritte Zeitcodeinformation
ein Zeitcode ist, der die absolute Position wenigstens
des Startrahmens der im zweiten Clip (230) enthal-
tenen Bilddaten anzeigt, wobei der Zeitcode von der
Metadaten-Erzeugungseinrichtung (55) durch Be-
nutzung der mit den zum Editieren benutzten ersten
Clips (210, 220) korrespondierenden Zeitcodeinfor-
mation erzeugt wird.

7. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1, wobei die ersten Clip-Metadaten einen
UMID zum Spezifizieren der ersten Clips (210, 220)
enthalten, und die zweiten Clip-Metadaten einen
UMID zum Spezifizieren des zweiten Clip (230) ent-
halten.

8. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1, wobei die ersten Clip-Metadaten und die
zweiten Clip-Metadaten Daten sind, die durch ein

vorbestimmtes System codiert worden sind.

9. Informationsverarbeitungseinrichtung (16) nach An-
spruch 1, wobei die Datei (162), welche die ersten
Clip-Metadaten enthält, im gleichen Verzeichnis
(141) wie das für die Datei, die den jeweiligen ersten
Clip enthält, angeordnet ist, und die Datei (172), wel-
che die zweiten Clip-Metadaten enthält, im gleichen
Verzeichnis (145) wie das für die Datei, die den zwei-
ten Clip enthält, angeordnet ist.

10. Informationsverarbeitungsverfahren zum Editieren
von Daten, wobei das Verfahren die Schritte auf-
weist:

Editieren von wenigstens zwei ersten Clips
(210, 220) durch miteinander Verbinden von Ab-
schnitten der ersten Clips entsprechend einer
Editierliste (171), um einen zweiten Clip (230)
zu erzeugen, wobei jeder erste Clip mit jeweili-
gen ersten Clip-Metadaten (91/111) verbunden
ist, die ersten Clip-Metadaten eine erste Umset-
zungstabelle (92/112) enthalten, die eine erste
Zeitcodeinformation, welche eine absolute Po-
sition von wenigstens Rahmen der im jeweiligen
ersten Clip (210, 220) enthaltenen Bilddaten,
deren Zeitcodeinformation mit dem unmittelbar
vorhergehenden oder folgenden Rahmen dis-
kontinuierlich ist, anzeigt, mit einer zweiten Rah-
mennummerinformation verbindet, welche die
relative Position der Rahmen der in dem jewei-
ligen ersten Clip (210/220) enthaltenen Bildda-
ten in Bezug auf den Kopfrahmen anzeigt,
einen Metadaten-Erzeugungsschritt zum Er-
zeugen, auf Basis der ersten Metadaten
(91/111), von zweiten Clip-Metadaten, die den
zweiten Clip (230) für eine Hinzufügung zum
zweiten Clip (230) nach Erzeugen des zweiten
Clip durch Editieren entsprechend der Editierli-
ste (171) beschreiben, und
einen Datei-Aufzeichnungsschritt zum Auf-
zeichnen der beim Metadaten-Erzeugungs-
schritt erzeugten zweiten Clip-Metadaten in ei-
ner Datei (172), die von den ersten Clip-Meta-
datendateien (162) und von der Editierlistenda-
tei (171) verschieden ist,
wobei der Metadaten-Erzeugungsschritt auf-
weist Erzeugen von zweiten Clip-Metadaten, die
eine zweite Umsetzungstabelle enthalten, die
eine Verbindung definiert zwischen einer dritten
Zeitcodeinformation, welche die absolute Posi-
tion wenigstens des Startrahmens von in den
Abschnitten der ersten Clips (230) enthalten
Bilddaten anzeigt, mit einer vierten Rahmen-
nummerinformation, welche die relative Positi-
on wenigstens des Startrahmens der im zweiten
Clip enthaltenen Bilddaten in Bezug auf den
Kopfrahmen des zweiten Clip (230) anzeigt.
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11. Programm, das, wenn auf einem Computer ausge-
führt, dem Computer erlaubt, ein Informationsverar-
beitungsverfahren zum Editieren von Daten zu rea-
lisieren, welches Verfahren die Schritte aufweist:

Editieren von wenigsten zwei ersten Clips (210,
220) durch miteinander Verbinden von Ab-
schnitten der ersten Clips entsprechend einer
Editierliste, um einen zweiten Clip (230) zu er-
zeugen, wobei jeder erste Clip mit jeweiligen er-
sten Clip-Metadaten (91/111) verbunden ist, die
ersten Clip-Metadaten eine erste Umsetzungs-
tabelle (92/112) enthalten, die erste Zeitcodein-
formation, welche die absolute Position von we-
nigstens Rahmen der im jeweiligen ersten Clip
(210/220) enthaltenen Bilddaten, deren Zeitco-
deinformation mit dem unmittelbar vorherge-
henden oder folgenden Rahmen diskontinuier-
lich ist, anzeigt, mit einer zweiten Rahmennum-
merinformation verbindet, welche die relative
Position der Rahmen der im jeweiligen ersten
Clip (210/220) enthaltenen Bilddaten in Bezug
auf den Kopfrahmen anzeigt,
einen Metadaten-Erzeugungsschritt zum Er-
zeugen, auf Basis der ersten Clip-Metadaten
(91/111), von zweiten Clip-Metadaten, die den
zweiten Clip (230) für eine Hinzufügung zum
zweiten Clip (230) nach Erzeugen des zweiten
Clip durch Editieren entsprechend der Editierli-
ste (171) beschreiben, und
einen Datei-Aufzeichnungsschritt zum Auf-
zeichnen der beim zweiten Metadaten-Erzeu-
gungsschritt erzeugten zweiten Clip-Metadaten
in einer Datei (172), die von den ersten Clip-
Metadatendateien (162) und von der Editierli-
stendatei (171) verschieden ist,
wobei der Metadaten-Erzeugungsschritt auf-
weist Erzeugen von zweiten Clip-Metadaten, die
eine zweite Umsetzungstabelle enthalten, die
eine Verbindung definiert zwischen einer dritten
Zeitcodeinformation, welche die absolute Posi-
tion wenigstens des Startrahmens von in Ab-
schnitten der ersten Clips enthaltenen Bilddaten
(230) anzeigt, mit einer vierten Rahmennum-
merinformation, welche die relative Position we-
nigstens des Startrahmens der in dem zweiten
Clip (230) enthaltenen Bilddaten in Bezug auf
den Kopfrahmen des zweiten Clip anzeigt.

12. Aufzeichnungsmedium, tragend ein Computerpro-
gramm, das, wenn auf einem Computer ausgeführt,
dem Computer erlaubt, ein Informationsverarbei-
tungsverfahren zum Editieren von Daten zu realisie-
ren, welches Verfahren die Schritte aufweist:

Editieren von wenigstens zwei ersten Clips
(210, 220) durch miteinander Verbinden von Ab-
schnitten der ersten Clips entsprechend einer

Editierliste, um einen zweiten Clip (230) zu er-
zeugen, wobei jeder erste Clip mit jeweiligen er-
sten Clip-Metadaten (91/111) verbunden ist, die
ersten Clip-Metadaten eine erste Umsetzungs-
tabelle (92/212) enthalten, die eine erste Zeit-
codeinformation, welche die absolute Position
von wenigstens Rahmen der im jeweiligen er-
sten Clip (210/220) enthaltenen Bilddaten, de-
ren Zeitcodeinformation mit dem unmittelbar
vorhergehenden oder folgenden Rahmen dis-
kontinuierlich ist, mit einer zweiten Rahmen-
nummerinformation verbindet, die eine relative
Position der Rahmen der im jeweiligen ersten
Clip (210/220) enthaltenen Bilddaten in Bezug
auf den Kopfrahmen anzeigt,
einen Metadaten-Erzeugungsschritt zum Er-
zeugen, auf Basis der ersten Metadaten
(91/111), von zweiten Clip-Metadaten, die den
zweiten Clip (230) für eine Hinzufügung zum
zweiten Clip (230) nach Erzeugen des zweiten
Clip durch Editieren entsprechend der Editierli-
ste (171) beschreiben, und
einen Datei-Aufzeichnungsschritt zum Auf-
zeichnen der beim Metadaten-Erzeugungs-
schritt erzeugten zweiten Clip-Metadaten in ei-
ner Datei (172), die von den ersten Clip-Meta-
datendateien (162) und von der Editierlistenda-
tei (171) verschieden ist,
wobei der Metadaten-Erzeugungsschritt auf-
weist Erzeugen von zweiten Clip-Metadaten, die
eine zweite Umsetzungstabelle enthalten, die
eine Verbindung definiert zwischen einer dritten
Zeitcodeinformation, welche die absolute Posi-
tion wenigstens des Startrahmens von in den
Abschnitten der ersten Clips (230) enthaltenen
Bilddaten anzeigt, mit einer vierten Rahmen-
nummerinformation, welche die relative Positi-
on wenigstens des Startrahmens der im zweiten
Clip (230) enthaltenen Bilddaten in Bezug auf
den Kopfrahmen des zweiten Clip anzeigt.

Revendications

1. Dispositif de traitement d’informations (16) conçu
pour exécuter un montage non destructif sur au
moins deux premiers clips (210, 220) en réunissant
des parties desdits premiers clips selon une liste de
montage (171), en générant ainsi un deuxième clip
(230), et pour gérer le fichier de liste de montage
(171) différent des fichiers des au moins deux pre-
miers clips, lesdits au moins deux premiers clips
(210, 220) étant chacun associés à des métadon-
nées de premiers clips respectives (91/111), lesdites
métadonnées de premiers clips contenant une pre-
mière table de conversion (92/112) qui associe des
premières informations de code temporel, qui indi-
quent la position absolue d’au moins des trames,
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des données d’image contenues dans le premier clip
respectif (210/220), dont les informations de code
temporel sont discontinues par rapport à la trame
immédiatement précédente ou suivante, à des
deuxièmes informations de numéro de trame, qui
indiquent la position relative desdits trames des don-
nées d’image contenues dans le premier clip res-
pectif (210/220) par rapport à la trame de tête, le
dispositif de traitement d’informations comprenant :

un moyen de génération de métadonnées (55)
adapté pour traiter lesdites métadonnées de
premiers clips pour générer des métadonnées
de deuxième clip, descriptives du deuxième clip
(230), à ajouter au deuxième clip (230), après
génération du deuxième clip par montage selon
ladite liste de montage (171), et
un moyen d’enregistrement de métadonnées
(55) adapté pour enregistrer les métadonnées
de deuxième clip générées par ledit moyen de
génération de métadonnées dans un fichier
(172) qui est différent des fichiers de métadon-
nées de premiers clips (162) et différent du fi-
chier de liste de montage (171),
dans lequel le moyen de génération de méta-
données (55) est adapté pour générer des mé-
tadonnées de deuxième clip contenant une
deuxième table de conversion définissant une
association entre des troisièmes informations
de code temporel indicatives de la position ab-
solue d’au moins la trame de démarrage des
données d’image contenues dans lesdites par-
ties desdits premiers clips (230) à des quatriè-
mes informations de numéro de trame indicati-
ves de la position relative de ladite au moins la
trame de démarrage des données d’image con-
tenues dans le deuxième clip (230) par rapport
à la trame de tête du deuxième clip (230).

2. Dispositif de traitement d’informations (16) selon la
revendication 1, dans lequel les métadonnées de
premiers clips (91/111) et les métadonnées de
deuxième clip sont des métadonnées composées
d’informations ne nécessitant pas un traitement en
temps réel au moment de la reproduction.

3. Dispositif de traitement d’informations (16) selon la
revendication 1 ou 2, dans lequel la deuxième table
est une table qui associe les troisièmes informations
de code temporel aux quatrièmes informations de
numéro de trame, où la valeur des troisièmes infor-
mations de code temporel est la valeur au point de
discontinuité de la trame qui n’est pas en continuité
avec la trame immédiatement précédente.

4. Dispositif de traitement d’informations (16) selon la
revendication 1 ou 2, dans lequel les troisièmes in-
formations de code temporel sont des informations

qui sont générées par le moyen de génération de
métadonnées indépendamment des premières in-
formations de code temporel et constituent un code
temporel qui indique la position absolue de ladite au
moins la trame de démarrage des données d’image
contenues dans le deuxième clip (230) en utilisant
les informations temporelles basées sur une heure
prescrite.

5. Dispositif de traitement d’informations (16) selon la
revendication 1 ou 2, dans lequel les troisièmes in-
formations de code temporel sont des informations
qui sont générées par le moyen de génération de
métadonnées indépendamment des premières in-
formations de code temporel et constituent un code
temporel qui indique la position absolue de ladite au
moins la trame de démarrage des données d’image
contenues dans le deuxième clip (230) en utilisant
l’heure réelle.

6. Dispositif de traitement d’informations (16) selon la
revendication 1 ou 2, dans lequel les troisièmes in-
formations de code temporel constituent un code
temporel qui indique la position absolue de ladite au
moins la trame de démarrage des données d’image
contenues dans le deuxième clip (230), ledit code
temporel étant généré par le moyen de génération
de métadonnées (55) en utilisant les premières in-
formations de code temporel correspondant aux pre-
miers clips (210, 220) utilisés pour le montage.

7. Dispositif de traitement d’informations (16) selon la
revendication 1, dans lequel les métadonnées de
premiers clips contiennent un UMID pour spécifier
les premiers clips (210, 220) et les métadonnées de
deuxième clip contiennent un UMID pour spécifier
le deuxième clip (230).

8. Dispositif de traitement d’informations (16) selon la
revendication 1, dans lequel les métadonnées de
premiers clips et les métadonnées de deuxième clip
sont des données qui ont été codées par un système
prédéterminé.

9. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel le fichier (162) contenant
les métadonnées de premiers clips est rangé dans
le même répertoire (141) que celui du fichier conte-
nant les premiers clips respectifs, et le fichier (172)
contenant les métadonnées de deuxième clip est
rangé dans le même répertoire (145) que celui du
fichier contenant le deuxième clip.

10. Procédé de traitement d’informations pour le mon-
tage de données, ledit procédé comprenant les éta-
pes suivantes :

montage d’au moins deux premiers clips (210,
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220) en réunissant des parties desdits premiers
clips selon une liste de montage (171), pour gé-
nérer un deuxième clip (230), chacun desdits
premiers clips étant associé à des métadonnées
de premiers clips respectives (91/111), lesdites
métadonnées de premiers clips contenant une
première table de conversion (92/112) qui as-
socie des premières informations de code tem-
porel, qui indiquent la position absolue d’au
moins des trames, des données d’image conte-
nues dans le premier clip respectif (210/220),
dont les informations de code temporel sont dis-
continues par rapport à la trame immédiatement
précédente ou suivante, à des deuxièmes infor-
mations de numéro de trame, qui indiquent la
position relative desdits trames des données
d’image contenues dans le premier clip respectif
(210/220) par rapport à la trame de tête;
une étape de génération de métadonnées pour
générer, sur la base des premières métadon-
nées (91/111), des métadonnées de deuxième
clip, descriptives du deuxième clip (230), à ajou-
ter au deuxième clip (230), après génération du
deuxième clip par montage selon ladite liste de
montage (171), et
une étape d’enregistrement de fichier pour en-
registrer les métadonnées de deuxième clip gé-
nérées par ladite étape de génération de méta-
données dans un fichier (172) qui est différent
des fichiers de métadonnées de premiers clips
(162) et différent du fichier de liste de montage
(171),
dans lequel l’étape de génération de métadon-
nées comprend la génération de métadonnées
de deuxième clip contenant une deuxième table
de conversion définissant une association entre
des troisièmes informations de code temporel
indicatives de la position absolue d’au moins la
trame de démarrage des données d’image con-
tenues dans lesdites parties desdits premiers
clips (230) à des quatrièmes informations de nu-
méro de trame indicatives de la position relative
de ladite au moins la trame de démarrage des
données d’image contenues dans le deuxième
clip par rapport à la trame de tête du deuxième
clip (230).

11. Programme qui, lorsqu’il est exécuté sur un ordina-
teur, permet à l’ordinateur de mettre en oeuvre un
procédé de traitement d’informations pour le monta-
ge de données, lequel procédé comprend les étapes
suivantes :

montage d’au moins deux premiers clips (210,
220) en réunissant des parties desdits premiers
clips selon une liste de montage, pour générer
un deuxième clip (230), chacun desdits pre-
miers clips étant associé à des métadonnées de

premiers clips respectives (91/111), lesdites
métadonnées de premiers clips contenant cha-
cune une première table de conversion (92/112)
qui associe des premières informations de code
temporel, qui indiquent la position absolue d’au
moins des trames, des données d’image conte-
nues dans le premier clip respectif (210/220),
dont les informations de code temporel sont dis-
continues par rapport à la trame immédiatement
précédente ou suivante, à des deuxièmes infor-
mations de numéro de trame, qui indiquent la
position relative desdits trames des données
d’image contenues dans le premier clip respectif
(210/220) par rapport à la trame de tête;
une étape de génération de métadonnées pour
générer, sur la base des métadonnées de pre-
miers clips (91/111), des métadonnées de
deuxième clip, descriptives du deuxième clip
(230), à ajouter au deuxième clip (230), après
génération du deuxième clip par montage selon
ladite liste de montage (171), et
une étape d’enregistrement de fichier pour en-
registrer les métadonnées de deuxième clip gé-
nérées par ladite étape de génération de méta-
données dans un fichier (172) qui est différent
des fichiers de métadonnées de premiers clips
(162) et différent du fichier de liste de montage
(171),
dans lequel l’étape de génération de métadon-
nées comprend la génération de métadonnées
de deuxième clip contenant une deuxième table
de conversion définissant une association entre
des troisièmes informations de code temporel
indicatives de la position absolue d’au moins la
trame de démarrage des données d’image con-
tenues dans lesdites parties desdits premiers
clips (230) à des quatrièmes informations de nu-
méro de trame indicatives de la position relative
de ladite au moins la trame de démarrage des
données d’image contenues dans le deuxième
clip (230) par rapport à la trame de tête du
deuxième clip.

12. Support d’enregistrement portant un programme in-
formatique qui, lorsqu’il est exécuté sur un ordina-
teur, permet à l’ordinateur de mettre en oeuvre un
procédé de traitement d’informations pour le monta-
ge de données, lequel procédé comprend les étapes
suivantes :

montage d’au moins deux premiers clips (210,
220) en réunissant des parties desdits premiers
clips selon une liste de montage, pour générer
un deuxième clip (230), chacun desdits pre-
miers clips étant associé à des métadonnées de
premiers clips respectives (91/111), lesdites
métadonnées de premiers clips contenant une
première table de conversion (92/112) qui as-
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socie des premières informations de code tem-
porel, qui indiquent la position absolue d’au
moins des trames, des données d’image conte-
nues dans le premier clip respectif (210/220),
dont les informations de code temporel sont dis-
continues par rapport à la trame immédiatement
précédente ou suivante, à des deuxièmes infor-
mations de numéro de trame, qui indiquent la
position relative desdits trames des données
d’image contenues dans le premier clip respectif
(210/220) par rapport à la trame de tête;
une étape de génération de métadonnées pour
générer, sur la base des premières métadon-
nées (91/111), des métadonnées de deuxième
clip, descriptives du deuxième clip (230), à ajou-
ter au deuxième clip (230), après génération du
deuxième clip par montage selon ladite liste de
montage (171), et
une étape d’enregistrement de fichier pour en-
registrer les métadonnées de deuxième clip gé-
nérées par ladite étape de génération de méta-
données dans un fichier (172) qui est différent
des fichiers de métadonnées de premiers clips
(162) et différent du fichier de liste de montage
(171),
dans lequel l’étape de génération de métadon-
nées comprend la génération de métadonnées
de deuxième clip contenant une deuxième table
de conversion définissant une association entre
des troisièmes informations de code temporel
indicatives de la position absolue d’au moins la
trame de démarrage des données d’image con-
tenues dans lesdites parties desdits premiers
clips (230) à des quatrièmes informations de nu-
méro de trame indicatives de la position relative
de ladite au moins la trame de démarrage des
données d’image contenues dans le deuxième
clip (230) par rapport à la trame de tête du
deuxième clip.
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